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Learning points:
• The probability of disease recurrence is high after discontinuation of treatment with somatostatin analogues.
• Current data indicate that remission after treatment discontinuation may be more likely in patients with low GH and IGF1 levels before treatment withdrawal, in those who respond well to low-dose treatment, in those without evidence of adenoma on MRI, and/or in patients receiving prolonged treatment.
• This case report suggests that prolonged treatment with somatostatin analogues can be curative in carefully selected patients.
Background
Acromegaly is a rare, severe systemic disease caused by a growth hormone (GH)-secreting pituitary adenoma, which leads to the excessive production of both GH and insulin-like growth factor 1 (IGF1). The mainstay of treatment is transsphenoidal neurosurgery, which achieves remission rate in up to 76% of noninvasive adenomas, but only 24% of invasive tumours (1). In patients who are ineligible for surgery or in those in which the surgery is unsuccessful, medical treatment and/or radiotherapy are necessary to remove or shrink the tumour to normalize GH and IGF1 levels. A variety of medications can be used to treat acromegaly, including Pegvisomant (a GH receptor blocker) and, more commonly, somatostatin analogues (2). Long-acting somatostatin analogues (octreotide or lanreotide) are the cornerstone of medical treatment for this disease, and these can play either a primary or adjunct role in treatment. These drugs are effective in inducing biochemical remission and shrinking the tumour, thereby reducing the clinical influence of the disease (3). In rare cases, complete disappearance of the pituitary tumour has been reported (4, 5, 6, 7). Despite the well-documented effectiveness of somatostatin analogue therapy, discontinuation-when feasible-is desirable to eliminate the possible treatment-related adverse effects (cholelithiasis, blood glucose alterations, injection site pain, gastrointestinal cramps, among others) (3). Data on the effects of discontinuation in this patient population are limited; however, some reports suggest that the remission pattern in these patients may be similar to that observed after withdrawal of dopamine agonists in patients with prolactinomas (8). Most studies have found that the disease is likely to recur soon after discontinuation, although some studies have found that GH and IGF1 levels remain at safe levels in a small subset of patients even after treatment discontinuation (4, 9, 10, 11). Based on the limited data currently available (mostly case reports/series), it appears that remission after discontinuation of medical treatment may be more likely in patients with low GH and IGF1 levels before treatment withdrawal, in those who respond well to low-dose treatment, in patients without adenoma on magnetic resonance imaging (MRI) and/or in patients receiving prolonged treatment (3, 12, 13, 14) . Nonetheless, the characteristics of patients likely to achieve sustained remission after treatment discontinuation are still not well understood.
The present report describes the case of a woman with active postoperative acromegaly who achieved sustained disease remission on all relevant parameters (clinical, biochemical and tumour status) after discontinuation of prolonged treatment with lanreotide Autogel.
Case presentation
In October 2000, a 56-year-old female was referred to the Endocrinology Department with suspicion of acromegaly. Relevant medical history included well-controlled hypertension, carpal tunnel syndrome treated surgically, hysterectomy and oophorectomy due to postmenopausal bleeding and uterine myoma and severe myopia. The patient did not report any headaches, hyperhidrosis or visual field defects; her only complaint was wrist pain. Remarkable findings on the physical examination included a large jaw, protruding brow, prominent cheekbones, enlarged lips, macroglossia and enlargement of the hands and feet. Her only treatments at that moment were Captopril 25 mg b.i.d. and oral calcium.
Investigation
Blood tests revealed abnormal random GH levels (56 ng/ mL), and MRI indicated the presence of a right pituitary macroadenoma. Visual field testing revealed a diffuse generalized defect in the right eye and a minimal temporal defect in the left eye. The patient was diagnosed with acromegaly associated with a pituitary tumour and underwent transsphenoidal neurosurgery in February 2001. Pathological findings revealed an eosinophilic, sparsely-granulated (chromophobic) adenoma. IGF1 levels were assessed with the Immulite assay (Euro/DPC Ltd.; Gwynedd, Wales, UK). Postoperatively, both GH and IGF1 levels remained elevated (38.5 and 947 ng/mL respectively) vs the reference values (<8 and between 81 and 225 ng/mL respectively) for females in this age range. A subsequent MRI revealed the presence of an expansive intrasellar process with leftwards displacement of the pituitary stem and disease extension above the cavernous sinus indicative of invasion. Consequently, the patient was diagnosed with active postoperative acromegaly. The patient was not considered a candidate for pituitary radiotherapy.
Treatment
In September 2001, treatment with somatostatin analogues (slow-release (SR) lanreotide (30 mg)) was started (one injection every 14 days) to reduce symptomatology. However, due to insufficient disease control, the dosing frequency was increased in February 2002 to one injection every 10 days. Jointly, the Departments of Neurosurgery and Endocrinology decided to perform a second transsphenoidal neurosurgery (September, 2002) . Pathological findings showed an eosinophilic, sparsely granulated adenoma, with a low Ki67 index. A postoperative MRI revealed tumour remnants mainly located in the right lobe, with invasion of the right cavernous sinus. After surgery, a 75 g oral glucose tolerance test (OGTT) was performed. The baseline GH was 8 ng/mL and GH nadir was 12 ng/dL. Based on these OGTT results, the patient was diagnosed with active postoperative acromegaly. In March 2003, treatment with subcutaneous injection lanreotide (Somatuline Autogel) was started (120 mg every 56 days). Doses were adjusted in accordance with changes in the GH and IGF-1 levels, which steadily decreased over time until both had normalized by January 2005 (random GH <1 ng/mL and normal IGF-1 levels) (see Table 1 for detailed measurements). The patient did not receive oestrogen replacement therapy during treatment.
A pituitary MRI performed in June 2012 showed postsurgical changes, including only minimal remains of the gland, retraction of the optic chiasm (Figs 1 and 2 ) and no evidence of any remaining residual tumour.
Outcome and follow-up
In September 2012, lanreotide treatment was discontinued to assess the patient's disease status. Since discontinuation, the patient has not required any further medical treatment. Moreover, no evidence of disease recurrence has been observed, and the patient is considered cured (Table 1) . Importantly, pituitary function has been conserved. An OGTT (75 g glucose) performed 9 months after treatment discontinuation (July 2013) showed a basal GH 0.67 ng/mL with a GH nadir of 0.54 ng/mL. In March 2014, a new OGTT was performed, with a baseline GH of 1.07 and a GH nadir of 0.55 ng/mL. A pituitary MRI performed 18 months after discontinuation of medical treatment (April 2014) showed changes in the floor of the sella turcica with minimal glandular remains, with the pituitary stalk retracted to the left. No alterations were observed at the level of the cavernous sinuses (Figs 3 and 4) . At her most recent follow-up evaluation 
Discussion
In this report, we describe the case of a woman who presented active postoperative acromegaly (without radiotherapy) and whose disease has remained in complete remission (post-glucose GH nadir ≤1 ng/mL and IGF1 levels in the normal range) after discontinuation of long-term treatment (11 years) with lanreotide Autogel. This case demonstrates the potential of somatostatin analogues to achieve sustained disease remission in some well-selected acromegalic patients and suggests that the length of treatment may play an important role. This case is especially remarkable because the patient had a very high IGF-1 level before treatment and it is unusual for such patients to achieve remission with medical treatment. Treatment with somatostatin analogues has been proven to improve the clinical symptoms of acromegaly by normalizing GH and IGF1 levels and by decreasing the size of the tumour. In the PRIMARYS trial, a reduction of >20% tumour volume was achieved in 56% of treatment-naïve acromegalic patients after 6 months of treatment with lanreotide Autogel, and nearly one in four (23.9%) patients achieved a GH level ≤1.0 ng/mL with IGF1 normalization (15) . In most cases, recurrence is common after discontinuation of somatostatin analogue treatment (12, 14) , although numerous cases of prolonged remission and even complete tumour disappearance and/ or biochemical control of the acromegaly have been reported (5, 6, 7, 13, 16, 17) . Recurrence rates after discontinuation of prolonged somatostatin analogue treatment can vary highly, ranging from 15% to 84% (mean, 62%) (4, 9, 10, 11) during the first 3-4 months after treatment discontinuation. Similarly, the percentage of patients who achieve prolonged remission (>12 months) after treatment withdrawal is also highly variable (18.5-41.7%), although this variability can probably be explained by differences in inclusion criteria among these studies. Stewart et al. (10) assessed 12 acromegalic patients who received ≥one year of lanreotide SR followed by treatment discontinuation. Three months after treatment discontinuation, only 2 patients (both of whom had undergone radiotherapy more than 5 years previously) remained recurrence-free. Notably, no tumour regrowth was observed in any of the patients. Numerous authors have attempted to identify the characteristics associated with sustained remission. In the study carried out by Ronchi et al. (4) , IGF1 was the only variable significantly associated with sustained remission, although lower levels of IGF1 were associated with lower relapse rates at 6 months but not at 12 months. In addition, those same authors observed significant reductions in fasting glucose and HbA1C levels after discontinuation, as occurred in our case. Ramírez et al. (18) , in a series of 12 acromegalic patients (five of whom remained in remission for >12 months after treatment discontinuation), found that patients who received prolonged treatment with somatostatin analogues (>12 weeks) were more likely to achieve sustained remission. The absence of adenoma on MRI is also recognized as a predictor of sustained remission (8). In our patient, we believe that the pathophysiology of remission could be due to a direct effect of the drug via its antiproliferative (cytostatic and apoptotic), antiangiogenic and antisecretory mechanisms. We do not believe that tumour apoplexy played a role in our patient given the lack of compatible signs or symptoms.
The data from the studies described here, together with our case report, suggest that although sustained remission in acromegalic patients is rare, some patients do appear to respond to prolonged treatment with somatostatin analogues. However, this can only be verified after discontinuing treatment. In fact, a recent consensus statement on medical treatment of acromegaly recommends periodically suspending treatment to assess patient response (3). Periodic treatment discontinuation is necessary given that at least some patients will achieve disease remission and those that do will benefit from an improved quality of life through elimination of treatment-related adverse effects. In addition, treatmentrelated costs are also reduced by withdrawing unnecessary chronic treatment in that subset of patients.
Conclusions
The available evidence suggests that the possibility of achieving sustained disease remission after discontinuation of somatostatin analogues may be higher in patients (a) with lower GH and IGF-1 levels before treatment withdrawal, (b) who respond well to low-dose treatment, (c) without adenomas on MRI and/or (d) who receive long-term treatment with these medications. However, many important questions remain unresolved, including the optimal duration of medical therapy. Although the available evidence provides some guidance with regards to the characteristics of patients likely to achieve sustained disease remission after treatment discontinuation, more research is needed to better identify the best candidates for treatment withdrawal.
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